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Sir: 

We, GREGORY M. PODSAKOFF, PAUL D. KESSLER, BARRY J. BYRNE and 
GARY J. KURTZMAN, hereby declare as follows: 

1 . We are coinventors of the subject matter disclosed and claimed in the 
above-referenced patent application, U.S. Serial No. 10/092,454, filed March 5, 2002 ("the 
Application"), which is a continuation application of U.S. Serial No. 09/755,734, filed January 4, 
2001, which in turn is a continuation application of U.S. Serial No. 09/309,042, filed May 10, 
1999 which is a continuation application of U.S. Serial No. 09/226,989, filed January 7, 1999 
which in turn is a continuation application of U.S. Serial No. 08/588,355, filed January 18, 1996. 

2. We understand that the U.S. Patent and Trademark Office has rejected the claims in 
the Application in an Office Action mailed October 3, 2002 over U.S. Patent No. 6,162,796 to 
Kaplitt et al., filed September 27, 1995 ("Kaplitt"). 

3. We submit this Declaration to show that we had developed recombinant 
adeno-associated virus (AAV) vectors and successfully delivered the vectors to cardiac muscle 
cells and skeletal muscle of a mammalian subject prior to September 27, 1995, the filing date of 
Kaplitt. 
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4. In particular, attached is a copy of Podsakoff et aL, "Long Term In Vivo Gene 
Expression in Muscle using AAV Vectors (November 15, 1995) Blood 86(10, Suppl 1):4004 
("Podsakoff et aL"), on which we are coauthors. The portions of Podsakoff et aL relevant to the 
present invention originated from us. This abstract was drafted and submitted to the journal 
Blood prior to September 27, 1995. Thus, the work described in Podsakoff et al. predates the 
filing date of Kaplitt. Moreover, this work was performed in the United States. 

5. As shown in Podsakoff et aL, prior to September 27, 1995, we successfully produced 
the recombinant AAV vectors AAV-CMVLacZ and AAV-CMVhIL-2. AAV-CMVLacZ was 
delivered to cardiomyocytes in vitro and was also administered directly into the heart. Both 
modes of delivery resulted in expression of /3-galactosidase. Delivery of AAV-CMVLacZ into 
skeletal muscle also resulted in /3-galactosidase expression. AAV-CMVhIL-2 was successfully 
administered to mouse myoblasts in vitro and IL-2 was detected in the medium after 
transduction. 

6. We declare that all statements made herein of our own knowledge are true and that all 
statements made on information and belief are believed to be true; and that these statements were 
made with the knowledge that willful false statements and the like so made are punishable by 
fine or imprisonment, or both, under Section 1001 of Title 18 of the United States Code, and that 
such willful false statements may jeopardize the validity of the application or any patent issuing 
thereon. 

Date: 

GREGORY M. PODSAKOFF 

Date: : 

PAUL D. KESSLER 



Date: 
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CYTOKINE MOBILIZATION OF PERIPHERAL BLOOD STEM 
CELLS IN PATIENTS WITH GAUCHER DISEASE WITH A VIEW 

• TO GENE THERAPY. M. NimgaonKar.* LMu&L* MJtelfiL* A, 

Kemp. L L a nc ia. J. Mannion-Henderson. T. Mohney. " A_ 
fiilUiaflJL E. RiCC. E.P. Ball, and J.A. Barranger * Division of 
Hematology/BMT. Department of Medicine, Department of Human 
Genetics, University of Pittsburgh Medical Center. Pittsburgh. PA. 

As clinical trials for gene therapy in Gaucher Disease (GD) begin, 
questions regarding the biology of the hematopoietic stem cell in this 
disease remain unanswered. Our study demonstrates the ability to 
mobilize and collect adequate numbers of CD34+ ceUs in these patients. 
One approach uses mobilized peripheral blood stem ceUs (PBSC) as 
target cells, which are collected, enriched for CD34+ cells and 
transduced with a retroviral vector carrying the glucocerebrosidase (GQ 
gene. These cells will then be returned to the patient without 
myelosuppressive therapy. We have studied the effect of cytokines 
given to mobilize PBSC in 3 patients with GD. Two patients with GD 
were given G-CSF at a dose of 5ug/Kg/day (Patient #1 and #2) and one 
patient (Patient #3) lOug/Kg/day for five days. Leukaphereses were 
done daily for five days and the leukaphereses product enriched for 
CD34+ cells using the clinical Ceprate (CellPro) column. The CD34+ 
cells in all fractions were monitored on a daily basis during mobilization 
and leukaphereses. Subset analysis for the expression of Thy-1. CD38. 
HLA-DR, CD33 and CD 15 on the CD34+ cells was performed. A two 
to three fold increase in CD34+ cells in the peripheral blood was noted 
on day five. A 30 to 300 fold enrichment in CD34+ cells was noted 
using the clinical Ceprate column. A total of 2.4, 3.6 and 2.2 xlO 6 
CD34+ cells/Kg were collected in the three patients, respectively. A 
diminution in the percent of CD34+/Thy-J+ cells was noted with 
enrichment. In vitro transduction of the CD34 enriched cells using the 
retroviral vector MFG-GC. demonstrated a transduction efficiency of 
47% in clonogemc cells and 27% in long term culture initiating cells at 
week 6. Therefore, this study demonstrates that a two to three fold 
increase in CD34+ cells in the PB can be achieved with cytokines in 
patients with GD. An adequate number of CD34+ cells/Kg for 
conventional transplantation can be collected and these cells can be 
transduced efficiently in vitro. In gene therapy trials for genetic 
disorders to date, no myelosuppressive therapy is advocated. The 
clinical trial will demonstrate whether this number of transduced CD34+ 
cells will be adequate for engraftment with expression of the transgene 
using the present Recombinant DNA Advisory Committee (RAO 
approved protocol. 
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HEPATIC GENE THERAPY FOR SERUM PROTEIN DEFICIENCIES. 
K. Ponder. T. Otaivama'. M.T. LeV S. Kennedy. W. Bowling* ^ 
M.W. Flyc*. (Intr. by K.P. Ponder) Department of Medicine, Washington 
Uruveristy School of Medicine, St. Louis, Mo. 

Hepatic gene therapy could correct the clinical manifestations of 
serum protein deficiencies. Although retroviral vectors result in long-term 
expression of human ^-antitrypsin (hAAT) or Factor DC genes from the 
liver, the protein level has been insufficient to correct the clinical 
manifestations of these deficiencies. Liver-specific transcriptional 
elements were placed into a retroviral vector upstream of the hAAT 
cDNA, and high titer amphotropic retroviral vectors genererated. These 
were delivered to the rat liver in vivo, and expression of serum hAAT 
followed for 4 months. The ApoE enhancer-hAAT promoter combination 
(ApoE-hAAT-hAAT) led to stable expression of hAAT at up to 10 pg/ml 
(1% of the normal level of an abundant protein). The retroviral 
transduction efficiency was -5% of all hepatocytes, as determined by 
using a PCR-based assay on rat liver DNA. The expression was 
normalized to the transduction efficiency, and determined to be 15-fold 
higher than a retroviral vector with the LTR promoter, and 5-fold to 30- 
fold higher than retroviral vectors with other liver-specific and non-liver 
specific promoters. This improved vector may allow therapeutically 
significant levels of expression of a coagulation factor gene to be 
achieved. To address the ability of retroviral vectors to correct the 
hemophilia which results from Factor X (FX) deficiency, retroviral 
vectors with the hAAT promoter upstream of the FX cDNA (hAAT-FX) 
were generated. These were transferred into rat livers in vivo, and long- 
term expression evaluated. Although the initial level of FX was as high 
as 500 ng/ml, expression fell to undetectable levels by 1 month after 
transduction. Surprisingly, the retroviral DNA in the transduced livers 
was undetectable, although the titer of hAAT-FX was as high as that of 
ApoE-hAAT-hAAT. Immunological rejection of FX-expressing cells may 
have resulted in the loss of FX-expressing cells. Experiments to confirm 
this hypothesis and to determine the mechanism are in progress. 
Immunological rejection of cells which express novel epitopes may pose 
a significant problem for using gene therapy to treat patients with serum 
protein deficiencies due to deletions or premature stop codons. 
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LONG-TERM IN VIVO GENE EXPRESSION IN MUSCLE USING AAV 
VECTORS. G. PodsakorT* E. Carper ." P. Colosi. * S. McOuiston * X. Chen. * 
Ca&* P, JCesslcr, » B, Byrne .* and G. Kurtz man. Avigen, Inc., Alameda CA, and 
Johns Hopkins University, Baltimore, MD. 

Adeno-associated virus (AAV) vectors are capable of transducing a wide 
variety of cell types. Employing muscle as a target, we demonstrated that AAV 
vectors are able to transduce primary, nondividing tissue. Using an AAV vector 
containing the LacZ gene driven by the CMV immediate early promoter (AAV- 
CMVLacZ), we observed that 2 10% of nondividing adult rat cardiomyocytes in 
explant culture were positive for B-galactosidase 48 hours post transduction. 
Following in vivo injection of the AAV vector directly into adull rat hearts, 
evidence of expression was seen both grossly and microscopically to be widely 
distributed around the site of injection for at least one month. Because 
nondividing cardiomyocytes were so readily transduced with AAV vectors, we 
wanted to determine whether AAV vectors were capable of transducing adult 
skeletal muscle and achieving long-term expression and systemic delivery of 
proteins. Six to eight week old Balb/c mice were injected via their hind limbs with 
AAV-CMVLacZ or with plasmid DNA containing the same expression construct. 
Based on the amount of DNA delivered, AAV-CMVLacZ (approximately 5 x 10 10 
single-stranded vector DNA) was at least I0 4 -fold more efficient at transducing 
muscle than plasmid (approximately I x 10" double-stranded plasmid DNA. 
which is equal to approximately lOOug of DNA) when assayed either by 
quantitative col on metric assay or by determining the number of 0-galactosidase 
positive cells in cross section three to eighteen days post transduction. Expression 
persisted for at least two months without histopathologic evidence of an immune 
response. To assess whether resting muscle cells could secrete a protein expressed 
from a gene delivered by an AAV vector, mouse C2C12 myoblasts were grown to 
confluence in tissue culture and arrested by serum deprivation (which also induces 
differentiation into multinucleated myocytes). Following transduction with an 
AAV vector containing the human IL-2 gene (AAV-CMVhlL-2), IL-2 was 
detected in the medium at seven and fourteen days post transduction. These results 
demonstrate that AAV vectors can be used to achieve long-term expression of 
genes in nondividing. differentiated tissue. We are currently investigating whether 
muscle may serve as a target tissue, in vivo, for the synthesis and secretion of 
cytokines, coagulation factors and other proteins whose genes can be expressed 
from AAV vectors. 
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ADENOVIRAL MEDIATED B7 GENE TRANSDUCTION OF MALIGNANT 
HUMAN PLASMA CELLS./ H.M. Prince . S. Dessureault.* S. Gatlineer.* F. 
Graham.* D.R. Sutherlan d.* and A.K. Stewart . The Toronto Hospital Oncology 
Gene Therapy Program and Dept of Surgery Mount Sinai Hospital. Toronto, and 
Depts of Biology and Pathology, McMaster University. Hamilton, Ontario. Canada 

B7- 1 glycoprotein is present on the surface of antigen-presenting cells and via its 
interaction with the CD28 receptor acts as a co-stimulatory molecule for T cell 
responses. Transduction of B7-1 into some murine tumors can increase anti-tumor 
immunity and eradicate tumor growth. We investigated the ability of an adenovirus 
B7-I vector (Ad-B7) to transduce fresh human plasma cells (PC) and bone marrow 
lymphocytes (LCs) from patients (pts) with multiple myeloma (MM). We further 
investigated the proliferative and cytotoxic responses of autologous peripheral blood 
lymphocytes and natural killer (NK) cells when exposed to these transduced cells. 
The human B7 cDNA was ligated into the multiple cloning site of the pCAI3 
expression cassette and inserted into the El A region of the Ad5 genome by 
homologous recombination. Fresh bone marrow from MM (n~ll), normal controls 
(n=2) and the plasma cell line OCI-My5 was adsorbed with Ad-B7 at 37°C for 60 
minutes at a murtipKcirv of infection of 10 PFU/cell. FACS was used to identify- PCs 
(CD38 b^i, ^ BB-O and marrow B and T LCs (CD45\ CDI9\ CD7*). Expression of 
MHC I and CD28 was also determined. The anti-B7 MoAb BB- 1 was used to detect 
B7 expression prior to and at various time points following transduction (24 hrs - 5 
days). The adenovirus Addl-70.3 was used as a sham control. Untransduced 
specimens from 9 MM pts demonstrated only 0.8% (range: 0%-3.4%) of alt PCs 
expressing endogenous B7. In 2 MM pts, endogenous B7 expression was 
dectected in a proportion of plasma cells (7% & 83%). 24 hrs after transduction. 10 
of 11 (91%) MM samples had successful B7 transduction with a mean increase in 
B7**" expressing plasma cells of 24% (range: 9-60%). Fresh MM bone marrow 
samples (n*4) were re-assessed at 3 and 5 days after transduction and alt specimens 
had sustained B7 expression. 2 of 4 samples had a 40% and 23% increase in the 
number of PCs expressing B7 with time. No endogenous B7 expression was 
dectected in the CD38** 6 PC in normal marrow. In 3 of the II MM pts. 
untransduced marrow demonstrated endogenous expression in the majority of 

lymphocytes (range: 83-95%). In 8 specimens LCs were successfully transduced 
with B7 but with a mean efficiency of only 8.7% (range: 0% - 26%); lower than that 
seen for plasma cells. ^-Thymidine autologous T- lymphocyte proliferation assays 
were performed and demonstrated an enhanced response in 2 of 4 pts investigated to 
date. NK cell mediated cytotoxic activity, measured using 5 'chromium-labelled B7 
transduced BM, demonstrated increased NK cytotoxic activity in I of 4 pts. We 
conclude that transduction with Ad-B7 vector results in rapid, efficient and sustained 
expression on PCs and can result in increased in-viiro autologous lymphocyte 
proliferation and NK ototoxicity in some pts. These results support the development 
of B7 transduced- PC vaccines. 
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I 

Commissioner for Patents 
Washington, D.C. £20231 

! 

Sir: .! 

We, GREGORY M. PODSAKOFF. PAUL D. KESSLER, BARRY J. BYRNE and 
GARY J. KURTZjjdAN, hereby declare as follows: 

1 . Wc are fcoinventors of the subject matter disclosed and claimed in the 
above-referenced patent application, U.S. Serial No. 10/092,454, filed March 5, 2002 ("the 
Application"), which is a continuation application of U.S. Serial No. 09/755,734, filed January 4, 
2001, which in turp is a continuation application of U.S. Serial No. 09/309,042, filed May 10, 
1999 which is a continuation application of U.S. Serial No. 09/226,989, filed January 7, 1999 
which in turn is a continuation application of U.S. Serial No. 08/588,355, filed January 18, 1996. 

2. We understand that the U.S. Patent and Trademark Office has rejected the claims in 
the Application in! an Office Action mailed October 3, 2002 over U.S. Patent No. 6,162,796 to 
Kaplitt et al., filcd^ September 27, 1995 ("Kaplitt"). 

i 

3. We subjmit this Declaration to show that we had developed recombinant 
adeno-associated virus (AAV) vectors and successfully delivered the vectors to cardiac muscle 
cells and skeletal muscle of a mammalian subject prior to September 27, 1995, the filing date of 
Kaplitt. 
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4. In particular, attached is a copy of Podsakoff et al., "Long Term In Vivo Gene 
Expression in Muscle using AAV Vectors (November 15, 1995) Blood 86(10, Suppl 1):4004 
("Podsakoff et al.") s on which we are coauthors. The portions of Podsakoff et al. relevant to the 
present invention originated from us. This abstract was drafted and submitted to the journal 
Blood prior to September 27, 1995. Thus, the work described in Podsakoff et al. predates the 
filing date of Kaplitt. Moreover, this work was performed in the United States. 

5. As shown in Podsakoff et a]., prior to September 27, 1995, we successfully produced 
the recombinant A^V vectors AAV-CMVLacZ and AAV-CMVhIL-2. AAV-CMVLacZ was 
delivered to cardiojjnyocytes in vitro and was also administered directly into the heart. Both 
modes of delivery resulted in expression of /?-galactosidase. Delivery of AAV-CMVLacZ into 
skeletal muscle also resulted in /3-galactosidase expression. AAV-CMVhIL-2 was successfully 
administered to mJuse myoblasts in vitro and IL-2 was detected in the medium after 
transduction. 



<5. Wc decljare that all statements made herein of our own knowledge are true and that all 
statements made oh information and belief are believed to be true; and that these statements were 
made with the knowledge that willfUl false statements and the like so made are punishable by 
fine or imprisonment, or both, under Section 1001 of Title 18 of the United States Code, and that 
such willful false statements may jeopardize the validity of the application or any patent issuing 
thereon. 
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LONG-TERM IN VTVO jfiEKE EXPRESSION IN MUSCLE USING AAV 
VECTORS. <t Pnrt«koff » Ckfptr* f> CqjotL* S. McQqjifon. * * CEcn.' 

P, k«Ut.» B. avrt^'aAd Gl KurfamaA Avige*, Inc. AJameda CA, and 
Johns KopfcanslToivcrsity. BaWmcre, MCU 

Adetab-ajaocafied virvv (AAVJ yeaon are capable of tfaaaSucuig a wide 
vanity of cell Types. Einpieytng nusdc as a target, we deanonstraled that AAV 
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dtteeud in' the Baodimn at seyed and^burtaen daya post Vanvtirttfat^ Tbcscc 
Vtrvwrrnue that AAV vectors can be used l> . acsueve ilo ajHerm' i_ 
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taascte may ierve as a target lirae, i« wfwo. fbr.-^e synthesis and secreuea of 
cytoaaaes. coagulaiioo factors and ether protein* whose ' genes be erpressed 
&M AAV vectors. \ 



elements were pla^rn' wni a refw&raJ vector, upst 
cDNA, and high Oltcr ampbotropic retroviraJ vectors 
were delivered to the Hi liver in vfw t and express 
followed for 4. months. The ApoE enhanccr-hAAT pr 
(ApoE-hAAT-hAAT) led to stable expression of hAA 
(1% of the normal level of an abundant pro<ei> 
nansdoction efHciency was —5ft of all* bepaJDcytes 
using a PCR-basod assay or) rat liver DNA. T 
normalized to the traisducsJoh efficiency, and deten 
higher than a retroviral vector with the LTR promote 
foUd higher than retroviral vectors with other liver*sp 
sjSccifiD prooToten, This improved vector may al 
significant levels of expression . of a coagulation 
achieved. To address the abDiry of retroviral vet 
harepWlU which results from Factor X (FX) <k 
vectors with the hAAT promoter upstrearn of the FX 
were geoeraicd. These were transferred into rat liver 
term expression evaluated. Although Ihe initial level 
as 500 ng/ml k expraisioo fell to tindetectable levd: 
transduction. Surprisingly, the retroviral DNA in d 
was tindetectable, allhough the titer of hAA T- FX w? 
ApoE'bAAT-aAAT. ImrouooJogicalre^ccdoo of FX-t 
Kave reujlccd io the loss of FX-expJtasing ceUi. Exp 
this hyppihesls and to determine the mechanisei 
* Immundtogical rejection of cells which express novej 
a significant problem for using gene therapy to treat 
protein deftdencies due to deletions or premature sto 
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ADENOVIRAL MED r ATE D B7 GENE TRANSDUCTION ( 
HUM AM PtASMA CELLS, H.\f, ftince ,- S. PprerwJt.' 
Grv)iaiTL* D.St StBherland* a nd AX, SteWpt.. The Toronto I 
Ccn« TWrtkj>y PMgram sod Depi of Surgery Mount Sinai «<w> 
Dcpe of Biplogy and NaSoiogy, MeMaatcr Universiry, Ktmifooru 
37- 1 glyivprotcb is preaent on the surface of anrigen-jracnti 
tnuvacuoo wfca die CD2S roDcplar acts as s cc-aimu fuory m 
reseenses: Ttaanaicnoo of 87- 1* rottv tornc murine aimen can f 
ixnmunhy sad *r«ricate tanior jpowth. We tavesrigsied the abflh* 
87- 1 vedor (Ad-B7) to ousduce fresh human pUama caJU (PC} 
(Tmphocyfei <LCs) from patienh (pes) with multiple myrtoma • 
civesxtaorcd die pfolifrrativc and cytneoxlc lesporiiei cf antologoi 
iymphoeyics and ruaunU Wlkr (NK) celU whea eeposad ro thes 
The human 07 cDHA It gated tmo die mutdpte dontng t 
expression cauetv and Juserted »n» die E)A wgion of 0\e 
homologous rroomblntdon. ftwh bone marrow from MM (n-1 
(n»2> add it plasma cell line OCl-MyS was adsorbed whr> Ad- 
minatts at a muhiplieiry of mrocdon oflO PFU/cell. FACS was u 
(Cb3* > *\ BB-4^ and msmrw B tnd T tXi (CD45\ CD19', CC 
MHC ! »Ad CtXZt was also dewmuted. The ami-87 MoAb BB-i 
B7 nqve&sion prior to and ac Warfoua rime pobu fWlowbg ffw 
d«y>). The adcftovtius A64UT03 was uud u a sham com 
specimens from 9 MM po den wifl ra te d only O.IH (range: OJ* 

oiwiogonw B7. In Z MM pO, codogooo* ff> 
dectecttd is a proportion of -plasma celb (7H ft 13%). 24 hit an 
«T I I MM sAmplex Had successful 07 oansdoeftoli with t 

87^ eKpressing pkxma cells* of 2** (rsjjge: 9-6*OH>. Fresh » 
sample* (a-*) were r»-eu«ssed at 3 snd 5 day* «fter mwiduction 
kad stutairmd B7 expreasipo. 2 of 4 samples had a 40K and 23 
number of PC* taprCMUtg B7 vim esne. No eodogtwovs 8 
toected vn dvs COJS™^ PC. b normal rnmv^ In 3 of 
mvoansdy ccd raanow dernonsoaicd endogcaoua Bt* 1 ** osxvessior 
Vmphoeytes (nmgs: S3-os%> lo I tpecvneol LCs were succt 
widi B7 bui wrtA * cnean «tt>ci<*£y of ooly (rmsjc? 0H-2o* 
seen for plasma calls. J H-Thym>dift» autntogcw T-lympho^e p 
were pLiif Uw i cd end d^m<msea»d'an erduajced responxe in 2 of 4 
dsat WK exit raDdlatad cytoaraic sorivfcy, rocmwtd uxwg dire 
trwsdoted DM. defflDrnWed bcrcawd NK cytc^xic activity i 
ooodude diat tniratfuction wWi A0-B7 vector rewta is mp*4 eff»» 
on PCt and cxrt mutt in intfeaterj t»vUio twk 
pn>nfcr«tion *nd NK cyiotosicity in «omc pa. These results suppoi 
ofB7 TOsduced-PC vaccmev 
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We, GREGORY M. PODSAKOFF, PAUL D. KESSLER, BARRY J. BYRNE and > 
GARY J. KURTZMAN, hereby declare as follows: 

1 . We are coinventors of the subject matter disclosed and claimed in the 
above-referenced patent application, U.S. Serial No. 10/092,454, filed March 5, 2002 ("the 
Application"), which is a continuation application of U.S. Serial No. 09/755,734, filed January 4, 
2001, which in turn is a continuation application of U.S. Serial No. 09/309,042, filed May 10, 
1999 which is a continuation application of U.S. Serial No. 09/226,989, filed January 7, 1999 
which in turn is a continuation application of U.S. Serial No. 08/588,355, filed January 1 8, 1996. 

2. We understand that the U.S. Patent and Trademark Office has rejected the claims in 
the Application in an Office Action mailed October 3, 2002 over U.S. Patent No. 6,162,796 to 
'Kaplitt et al., filed September 27, 1995 ("Kaplitt"). 

3. We submit this Declaration to show that we had developed recombinant 
adeno-associated virus (AAV) vectors and successfully delivered the vectors to cardiac muscle 
cells and skeletal muscle of a mammalian subject prior to September 27, 1995, the filing date of 
Kaplitt 
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4. In particular, attached is a copy of Podsakoff et al, "Long Term In Vivo Gene 
Expression in Muscle using AAV Vectors (November 15, 1995) Blood 86(10, Suppl 1):4004 
("Podsakoff et al."), on which we are coauthors. The portions of Podsakoff et al. relevant to the 
present invention originated from us. This abstract was drafted and submitted to the journal 
Blood prior to September 27, 1995. Thus, the work described in Podsakoff et al predates the 
filing date of Kaplitt Moreover, this work was performed in the United States. 

5. As shown in Podsakoff et al., prior to September 27, 1995, we successfully produced 
the recombinant AAV vectors AAV-CMVLacZ and AAV-CMVhIL-2. AAV-CMVLacZ was 
delivered to cardiomyocytes in vitro and was also administered directly into the heart. Both 
modes of delivery resulted in expression of 0-galactosidase. Delivery of AAV-CMVLacZ into 
skeletal muscle also resulted in 0-galactosidase expression. AAV-CMVhIL-2 was successfully 
administered to mouse myoblasts in vitro and IL-2 was detected in the medium after 
transduction. 

6. We declare that all statements made herein of our own knowledge are true and that all 
statements made on information and belief are believed to be true; and that these statements were 
made with the knowledge that willful false statements and the like so made are punishable by 
fine or imprisonment, or both, under Section 1001 of Title 18 of the United States Code, and that 
such willful false statements may jeopardize the validity of the application or any patent issuing 
thereon. 
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muwiizc ana coiicci attenuate numoers or ^B5*h-. ecus in inese paUcntS. 
One. approach uses mobilized pcnoheral blood stem ceUf (PBSQ as , t 
target cells, which ire col Ice enriched for CD34+ cells and 
transduced with a renrjyiraJ vectOv^/rying ihe gjiucocc^ebzustdase (GQ 
gene. These cells will then be returned to ihe patient without 
myelosuppresslve Therapy. We have studied the effect, of cytokines 
given to mobilize PBSC in 3 patients with OD. Two patients wilti GD 
were given G-CSF at a dose of 5ugflCg/dsy (Pattern #1 and #2) and one 
patient (Patient #3) lOug/Kgfday for five days. Leukapheieses were 
done daily for five days and the leuxaphcreses product enriched for 
CD34+ cells using the clinical Ceprate (CeHPro) column. The CD34+ 
cells in all fractions were monitored on a daOy basis during mobilization 
and leukaphereses. Subset analysis for die expression of Thy-1. CD38. 
HLA-DR. CD33 and CD!5 on the CD34+ cells waa performed. A two 
to three fold increase in CD 34+ cells in the periph er a l blood was noted 
on day five. A 30 to 300 fold enrichment in CD34+ cells was noted 
using die cUnfcal Ceprate column. A* total of 2.4. 3.6 and Z2 x\& .- 
CD34+ cells/Kg were collected in the three patients, respectively. A 
diminution in the percent of CD34+/Thy-1+ cells was noted with 
enrichment In vitro transduction of the CX>34 enriched cells using the 
retroviral vector MFG-GC, demonstrated a ransdoctt or* efficiency of 
47% in clonogenic cells and 27% in long term culture uiitiahng cells at 
week 6. Therefore, this study demonstrates that a two to three fold 
increase in CD34+ cells in the PB can be achieved with cytokines in 
patients with GD. An adequate number of CD34+ cells/Kg for. 
conventional transplantation can be collected and these cells can be 
transduced efficiently in vitro. In gene therapy trials for genetic 
disorders to date, no myeJosupprtssrve therapy ft advocated. The 
clinical crial wfl] demonstrate whetbo- tfns number of transduced GD34+ 
cells will be adequate for edgraftmenz with expression of the txansgene 
using the present Recombinant DNA Advisory Committee (RAO 
approved protocol. 



@006 



XP 000673499 



elements d9e placed into a retroviral vector, upst 
cT , and high titer ampbotropic retroviral vectors 
wt^idrvejed to the rat liver in vrvo, and express! 
followed for 4 months. Toe ApoB aAanoer-hAAT pr 
(ApoE-hAAT-hAAT) led to stable expression ofhAA 
(1* of the normal level of an abundant protein 
transduction efficiency was ^5% of afl- hepatocytes 
using X PCR-based assay on rat liver DNA. T 
normalised id the transduction efficiency, and deten 
higher than a retroviral vector with the LTR promote 
fold higher than retroviral vectors with other liver-sp 
specific promoters. This improved vector may al 
significant levels of expression, of a coagulation 
achieved. To address the ability of retroviral vec 
hemophilia which results from Factor X (FX) 6c 
vectors with the hAAT promoter upstream of the FX 
were generated. These were transferred into rat lrra 
tenn expression evaluated. Although the initial level 
as 500 ng/ml, expression tell to undetectable level:, 
transduction. Surprisingly, the retroviral DNA in d 
was undetectable, although the titer of hAAT-FX wa 
ApoE-hAAT-hAAT. Immimotogiral rejection ofTX-e 
have resulted in the loss of ^-expressing celli. Exp 
das hypothesis and to detertnine the mexhanism 
ImrnujJologfcal rejection of ceUs which express novel 
a significant problem for using gene therapy to treat 
protein defirjenqes due to deletions or premature sto 



LONG-TERM IN VTVO GENE EXPRESSION IK MUSCLE USING AAV 
VECTORS, q PodsakoC^ Carper^ P. CoteL* S. McOuigon.* X Chm* S. 

P, Kapler.* B. Bvine.* and G. Knttzsm. Avigco, In*, Atamcd* CA, and 
Johns Hopkins University, Baltimore, K4D. 

Adcoo-essooBgcd vim (AAV) vectors are capable of uansnonng a. wide 
variety of cen rypes. Employing muscle as a target we d rimuirtiatftf Hon AAV 
vectors are able to transduce primary, ncjajividijig tissue. Using an AAV vector 
com a mmg ihe LbcZ gene driven by the CMV immnnw early pronaxer CAA V* 
CMVLacZX observed ihat 2 10% of nondividina addll rat canSomyocytes in 
opUot culture wen positive tor P-falaaostdase 4t hour* post transAscricn, 
Following * vrvo uyecuon of die AAV vector ernsxly inn adult at 



evidenc e of nymaim was seen both possry^ami tmtxos*ipicalry to be wider/ 
distributed around the sice of injection fer at least one month. Becaose 
v^rij^^^^ocpa were so readily transduced with AAV vector*, «v 

achieving tag-terra eapcessfwTaad systemk'oeU^ay of 
protons. Six to eight week eld Baft* mice were Injected via lavllMli^i^ 
AAV04VLacZorwhh ptasraid DNA containing the same expTessaw construct 
Based on the amount of DNA delrvemtf, AA V<MVLacZ (apprmcanatefy 5 x 10 l ° 
swgJo-arartded vecmr DNA) was at lea* itfJM more effidem at Uarisdodng 
than piasnud (apprexunaterf 1 x 10 >a oouble^u^Doed. ptasmid DNA, 
is equal to appmximaiery lOOug of DNA) when assayed other by 
G^»«iurtxv« colotimetric assay or by ffaemnmng ^ number of j 

P^tl^ ^^^" ^^ ^1,^^ **** ! 

m^onsa^ dssttCQdnareaa^ 

dhT^reonanon into inutunudeasfid nrjracyna), Following transducuon with an* 
AAV vector containing the hnaaa IL-2 gene (AAV-CMVML-2X IL-2 was 
rffTTftTfl In the medimn ar gven «nd<fa»ifiBP<% Amy* p* 1 ^ Th acreanlt a 
t AAV vectors can be used to achieve lo ej^tera'expresskm ^ 
i in aDc^rrttUBK, eifltrtaaaxed Ussue. We are csrTenlry.orvesdaataig wheiber 
may «rve as a target nnoe, tm vh*> w sar tbe fyatfccait tod miioii of 

^amseaahe< 

lAAVi 




ADENOVIRAL -MEDIATED B7 GENE TRANSDUCTION ( 
HUMAN PLASMA CELLSw H.M. Prince . S. DasuTixuk.* 
Cmhmii* P.1L SBtalhai: ™* Stewart,. The Toronto ! 
Ocnc Therapy Program and Dept of Surgery Mount Sbai Hot) 
Depo of Biology *&d Padwtogy; McMasorr University, Hamihon. 

Bt-I gjyoipTCaetn is present on die sur&EB of anlrgravprcscnti 
iitterseriao wim the CDZ8 receptor acts as a m-anrailaajry zn 
rcspooses. TranstfuchoQ of S7*r inm some murine armors can i 
immunity and erarhcato tumor gjowth. We I n vest iga t e d the ibilir 
B7-I vector (A4-B7) to sansduce flesh human pfasma odb (PC) 
lymphocyte (LCs) fiom paucoa (ptt) wfth multiple myelo ma - 
Trr^estiBaual mc proBferarive and cymtoxk response of tutologoi 
ly mpho cytes and aaniml kflter (NK) ceils when exposed to Act 
The human B7 cDNA was flgated into die muhipto cJoning s 
expnaaioa cassette end hsseram mm the El A region of the 
homo logons recorobutatton. Fresh bone marrow fiom MM (n~l 
{arZ) and me plasma cen line Od-MyS was adsorM with Ad- 
minutes at b muWpliciry of mrecrion of 10 PFU/ceiL FACS was u 
{Cm**". BB-tl and marrow B and T LCs (CD43\ CDtr, CI 
MHC I and CD2S mlio dorrm ieed. The ami-B7 MoAb BB-I 
B7 espresnon prior to and at various ume points following nansf 
days). The adcrmvirus Add>7U-3 was used as- a soarn eon 
spacmees fhro 9 MM pts demonsented only (range* Qfo 
eapressmg endogen ous B7. m 2 MM pts, crjoogeaous ff? 
rtrrfrr t ed in a proportion ofpiasnii eeib (7K A S3%). 24 Man 
of H (91%) MM samples bad successful B7 Dmrsooction wim * 
' " eaprassaig plBsma edhf of 24H (range: 9-60%), Fresh r 
i (n^) ware f£» assessed at 3 nal $ days after oanaducuon 
bad sustained B7 o t prt ssi on, 2 of 4 samples had a 40% and 22 
number of PCs expressing B7 with date, No eooogptous B 
drairgnid In die CD38** PC m - oermal marrow.. In 3 of 



ryrapfeocytes (range: 53^5%> Id 5 sp e cimens U> were suece 
wim B7 b^w^»inean efficiency of orny a\7H(range:M-26^ 
seen for plum* ce&V J r^Trrymiuma aumlogovs T^ympftOCYte p 
were performed end dejuuusfnued an fiwatifrrl response in 2 of 4 
dam. NK cell mediated cyeotmoc acrlvfty. measured usmg "care 
transduced BM. democsnazed isefeaaed NK cytotoxic actrvhy i 
coochiat mat irinsducriarj wfm aa&I veetor results in rapid, efTi< 
fTrarroon on PCs and can result in mcresscd Mm amok 
proliferation and NK ey«u*k:iry in lomc pes. These resorts suppoi 
ofB7l 




)k^c 



DkTNo: AVIG-009/10US 
PATENT 



§7 IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Application of: 

PODSAKOFF et al. 

Serial No.: 10/092,454 Art Unit: 1632 

Filing Date: March 5, 2002 Examiner: A. Wehbe 

Title: METHODS OF DELIVERING DNA TO MUSCLE CELLS USING RECOMBINANT 
ADENO- ASSOCIATED VIRUS VECTORS 



DECLARATION PURSUANT TO 37 C.F.R. 1.131 

Commissioner for Patents 
Washington, D.C. 20231 

Sir: 

We, GREGORY M. PODSAKOFF, PAUL D. KESSLER, BARRY J. BYRNE and 
GARY J. KURTZMAN, hereby declare as follows: 

1 . We are coinventors of the subject matter disclosed and claimed in the 
above-referenced patent application, U.S. Serial No. 10/092,454, filed March 5, 2002 ("the 
Application"), which is a continuation application of U.S. Serial No. 09/755,734, filed January 4, 
2001, which in turn is a continuation application of U.S. Serial No. 09/309,042, filed May 10, 
1999 which is a continuation application of U.S. Serial No. 09/226,989, filed January 7, 1999 
which in turn is a continuation application of U.S. Serial No. 08/588,355, filed January 18, 1996. 

2. We understand that the U.S. Patent and Trademark Office has rejected the claims in 
the Application in an Office Action mailed October 3, 2002 over U.S. Patent No. 6,162,796 to 
Kaplitt et al., filed September 27, 1995 ("Kaplitt"). 

3. We submit this Declaration to show that we had developed recombinant 
adeno-associated virus (AAV) vectors and successfully delivered the vectors to cardiac muscle 
cells and skeletal muscle of a mammalian subject prior to September 27, 1995, the filing date of 
Kaplitt. 
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4. In particular, attached is a copy of Podsakoff et al., "Long Term In Vivo Gene 
Expression in Muscle using AAV Vectors (November 15, 1995) Blood 86(10, Suppl 1):4004 
("Podsakoff et al."), on which we are coauthors. The portions of Podsakoff et al. relevant to the 
present invention originated from us. This abstract was drafted and submitted to the journal 
Blood prior to September 27, 1995. Thus, the work described in Podsakoff et al. predates the 
filing date of Kaplitt. Moreover, this work was performed in the United States. 

5. As shown in Podsakoff et al., prior to September 27, 1995, we successfully produced 
the recombinant AAV vectors AAV-CMVLacZ and AAV-CMVhIL-2. AAV-CMVLacZ was 
delivered to cardiomyocytes in vitro and was also administered directly into the heart. Both 
modes of delivery resulted in expression of jS-galactosidase. Delivery of AAV-CMVLacZ into 
skeletal muscle also resulted in /3-galactosidase expression. AAV-CMVhIL-2 was successfully 
administered to mouse myoblasts in vitro and IL-2 was detected in the medium after 
transduction. 

6. We declare that all statements made herein of our own knowledge are true and that all 
statements made on information and belief are believed to be true; and that these statements were 
made with the knowledge that willful false statements and the like so made are punishable by 
fine or imprisonment, or both, under Section 1001 of Title 18 of the United States Code, and that 
such willful false statements may jeopardize the validity of the application or any patent issuing 
thereon. 
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mooiiize ana coueci adequate numoers oruu34+ ecus in tnese patients. 
One approach uses mobilized peripbe^Bkxxl stem ceils (PBSQ as 
-» target cells, which are collected. c^Ptd for CD34+ cells and 
transduced with a retroviral vector carrying the glucocerebrosidisc (GQ 
gene. These cells will then be returned to the patient without 
. f myelosuppressive therapy. We have studied the effect , of cytokines 
'•0 given to mobilize PBSC in 3 patients with GD. Two patients with GD 
were given G-CSF at a dose of 5ug/Kg/day (Patient #1 and #2) and one 
patient (Patient #3) lOng/Kg/day for five days. Leukaphexeses were 
done daily for fiv days and the leuiar^hereses product enriched for 
CD34+ cells using the clinical Ceprate (CellPro) columa The CD34+ 
cells in all fraai ns were monitored on a daily basis during mobilization 
and Ieukaphereses. Subset analysis for the expression f Thy-1. CD38. 
HLA-DR, CD33 and CD 1 5 on the CD34+ cells was performed. A two 
to three fold increase in CD 34+ cells in the peripheral Wood was noted 
on day five. A 30 to 300 fold enrichment in CD34+ cells was noted 
using the clinical Ceprate column. A> total of 2.4, 3.6 and 12 xlO 6 
CD34+ cells/Kg were collected in the three patients* respectively. A 
diminution in the percent of CD34+/Thy-1+ cells was noted with 
enrichment in vitro transduction of the CD34 enriched cells using the 
retroviral vector MFG<?C ? demonstrated a transduction efficiency of 
47% in clonogenic cells and 27% in long term culture initiating cflf s at 
week 6. Therefore, this study demonstrates that a two to three fold 
increase in CD34+ cells in the PB can be achieved with cytokines in 
patients with GD. An adequate number of CD34+ cells/Kg for 
conventional transplantation can be collected and these cells can be 
transduced efficiently in vitro. In gene therapy trials for genetic 
disorders to date, no myeiosupprcssive therapy is advocated. The 
clinical trial will demonstrate whether this number of transduced CD34+ 
cells will be adequate for engraftment with expression of the transgene 
using the present Recombinant DMA Advisory Committee (RAQ 
approved protocol. 
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LONG-TERM IN VIVO GENE EXPRESSION IN MUSCLE USING AAV 
VECTORS, FpteforfT,* E. Careers P. CotosL * S. McOuiston. * X Chen. * & 
Cao.* P. Kenlcr.* B. Bvmc* and G. Kurtzman. Avigen, Ina, Alameda CA, and 
Johns Hopkins University, Baltimore, MD. 

Aderjo-associated virus (AAV) vectors are capable of transducing a. wide 
variety of cell types. Employing muscle as a target, we demonstrated mat AAV 
vectors are able to transduce primary, nondividiog tissue. Using an AAV vector 
containing the LacZ gene driven by the CMV immediate early promoter (AAV- 
CMVLacZ), we observed that 2 10% of nondrviding adult rat canfiomyocytes in 
expiant culture were positive for P-galactosidasc 4$ hours post transduction. 
Following in vivo injection of the AAV vector directly into adult rat heanx 
evidence of expression was seen both grossly and microscopically to be widely 
distributed around the site of injection for at least one month. Because 
ooodividing cardiornyocYtes were so readily transduced with AAV vectors, we 
wanted to determine whether AAV vectors were capable of transducing adult 
skeletal musde and achieving long-terra expression and systemic delivery of 
proteins. Six to eight week old Balb/c mice were injected via their hind limta with 
AAV-CMVLacZ or with plasmid DNA containing the same expression const met 
Based on the amount of DMA delivered, AAV-CMVLacZ (approximately 5 x 10 10 
single-suanded vector DNA) was at least lOVold more efficient at transducing 
musde than ptasraid (approximately 1 x 10 ,J double-suanded. plasmid DNA, 
which is equal to approximately lOOug of DNA) when assayed either by 
quantitative coJorimetric assay or by determining the number of P-galactosidase 
positive cells in cross section three to eighteen days post transduction. Expression 
persisted fcr at least two months without histopathologic evidence of an immune 
response. To assess whether resting musde cells could secrete a protein exp re ssed 
from a gene delivered by an AAV vector, mouse C2C 1 2 myoblasts, were grown to 
co nfl uenc e in tissue culture and arrested by senna deprivation ^wnicn also induces 
differentiation into nndtinudested myocytes). Following transduction with an 
AAV vector containing the human IL-2 gene (AAV-CMVbIL-2), IL-2 was 
detected m the medium at seven and fourteen days post transduction, ThcgjtgUts 
demonstrate that AAV vectors can be used to achieve loog jenn exprcssi pn^of 
genes in ncodrviding. differentiated tirar Wearecurreniry.urvestigaiing whether 
mnscle may serve as a target tissue, in Wvo, for the synthesis and secretion of 
cytokines, coagulation factors and other proteins whose genes can be exp re sse d 
&om AAV vectors. 



dements^pe placed into a retroviral vector upst 
cDNA, s^Aigh titer ampho tropic retroviral vectors 
were delivered to the rat liver in vivo, and express 
followed for 4 months. The ApoE enhancer-hAAT pr 
(ApoE-hAAT-hAAT) led to stable expression of hAA 
(1% of the normal level of an aiundant protein 
transduction efficiency was -5% of all bepatocytes 
using a PCR-based assay on rat liver DNA. T 
normalized to the transduction efficiency, and deten 
higher than a retroviral vector with the LTR promote 
fold higher than retroviral vectors with other liver-sp 
specific promoters. This improved vector may aJ 
significant levels of expression . of a coagulation 
achieved. To address the ability of retroviral vec 
hemophilia which results from Factor X (FX) de 
vectors with the hAAT promoter upstream of the FX 
were generated. These were transferred into rat liver 
term expression evaluated. Although the initial level 
as 500 ng/ml, expression fell to undetectable level; 
transduction. Surprisingly, the retroviral DNA in d 
was undetectable, although the titer of hAAT-FX ws 
ApoE-hAAT-hAAT. Immunological rejection fFX-i 
have resulted in the loss of FX-expressing cells. Exp 
this hypothesis and to determine the mechanism 
' Immunological rejection of cells which express novel 
a significant problem for using gene therapy to treat 
protein deficiencies due to deletions or premature sto 
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ADENOVIRAL MEDIATED B7 GENE TRANSDUCTION ( 
HUMAN PLASMA CELLS. H.M. Prince . S. DessureaulL* 
Graham.* D.R. Sutherland* and AX Stewart - The Toronto ! 
Gene Therapy Program and Dept of Surgery Mount Sinai Hosj 
Depts of Biology and Pathology, McMaster University, Hamilton. 

B7-I glycoprotein is present on the surface of antigeo-presentj 
interaction with the CD28 rece p t or acts as a co-stimulatory m 
responses. Transduction of B7-I into some murine tumors can i 
immunity and eradicate tumor growth. We investigated the abilrt 
B7-I vector (Ad-87) to transduce fresh human plasma eeJb (PC) 
lymphocytes (LCs) from patients (pts) with multiple myeloma ' 
investigated the proliferative and cytotoxic responses of autologoi 
lymphocytes and natural killer (NK) cells when exposed to thes 
The human B7 cDNA was ligated into the multiple cloning * 
expression cassette and inserted into the El A region of die 
homologous recombination. Fresh bone marrow from MM (n*t 
(n-2) and the plasma cell line OCI-MyS was adsorbed with Ad- 
minutes at a multiplicity of infection of 10 PFU/ceil. FACS was u 
(CD3S^ BB-4") and marrow B and T LCs (CD43*. CD19\ CI 
MHC I and CD28 was also determined. The ami -87 MoAb BB-i 
B7 expression prior to and at various time points following trans? 
days). The adenovirus Addl-70.3 was used as a sham com 
specimens from 9 MM pts demonstrated only 0.8% (range: 0* 
expressing endogenous B7. fn 2 MM pts, endogenous B7 
dectected in a proportion of plasma ceils (7% & S3%X 24 hrs art 
of 1 1 (91%) MM samples had successful B7 transduction with t 
B7** expressing plasma cells' of 24% (range: 9-60%). Fresh"! 
samples (n-4) were reassessed at 3 and 5 days after transduction 
had sustained B7 expression. 2 of 4 samples had a 40% and 23 
number of PCs expressing B7 with tune. No endogenous B 
d ecte c ted in the CD38*"* PC m normal marrow.. In 3 of 
un transduced marrow demonstrated endogenous Bl^'^* expressior 
lymphocytes (range: 83-95%). In 8 specimens LCs were suece 
with B7 but with a mean efficiency of only 8.7% (range; 0% - 26* 
seen for plasma cells. J H-Thyraidme autologous T-lymphocyte p 
were performed and demonstrated an enhanced response in 2 of 4 
date. NK cell mediated cytotoxic activity, measured using 51 chrc 
transduced BM, demonstrated increased NK cytotoxic activity i 
conclude that transduction with Ad-B7 vector results in rapid, effk 
expression on PCs and can result in bicreased in^ltro autok 
proliferation and NK cytotoxicity in some pts. These results suppo? 
of B7 transduced-PC vaccines. 
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